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Fig. 3-1 Analysis of undeformed chip shape
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Table4-1 Physical properties of Sialon and Zr0,

Bending | Young s . > . | Fracture .. 1 Thermal
Work Poisson’ s Specific Lo
materials Hardness’ sltwre}_r,lgth mol\gli,l gs ratio tmﬁ%?f‘s 3 /IS el gravity COWH(}?% 1 ‘ﬁ §y
Sialon HV=2000 833 304000 0.268 5.25 3.22 11.01
Zr(, HV=1100 1177 196100 0. 311 7.25 6. 05 1. 67
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Fig.4-1 SEM photographs of fractured surface of Sialon and Zr0,
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Fig. 4-2 SEM photographs of diamond cutting edge
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profile of generated groove in Sialon
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Fig. 4-T7 SEM photographs and surface profiles of generated
groove of Zr0, normal to cutting direction
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and maximum theoretical depth of cut in cutting Zr0,
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Fig. 4-9 Relationships between elastic critical depths or plastic
critical depths and maximum theoretical depth of cut in

cutting ZrQ,
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Fig. 4-11 Relationships between elastic critical depths or
plastic critical depths and maximum theoretical

depth of cut in cutting Sialon
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depth of cut in Zr0,



ST [6]Pp ] 2r02
- ®| Pe | Vs=2340m/min
4l
a 3+
a.
@
2_
l L
] 1 ] "ldf——lf—
0 10 20 30 40 50

r pm

Fig. 4-13 Effect of nose radius of the cutting edge on elastic
or plastic critical cutting force

15
Sialon o [Pe 160
z Vs=2340m/min e | Pp F
r=50um 0| Pe ©
o oo =lPe) Lo
o R
[ Q
) F T L
5— [ DD
& . .
4 0
WO 5 Q0 O ©
O 5 i0 e} 20
dth um

Fig. 4-14 Relations between normal forces or interference
pressures at elastic or plastic critical point
and setting depth of cut in cutting Sialon
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Fig. 4-15 Interference types of cutting edge in circular
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Fig. 4-19 Effect of nose radius of the cutting edge on residual
stock at midpoint of generated groove in cutting Zr0,
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Fig. 4-23 Relationships between normal cutting force or inter-
ference pressure at midpoint of generated groove and
setting depth of cut in cutting Sialon
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Fig. 4-26 SEM photographs of generated groove at cutting area
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Fig. 4-36 Coordinate system for axially symmetric point loading
P and expressions for the stress components
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Fig. 4-37 Half-surface view (top) and side view (bottom) of
stress trajectories in Boussinesq field
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Fig. 4-38 Static indentation fracture system in brittle solid
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Fig. 5-2 Cutting depth of wheel and stock removal in steady
grinding state
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diamond wheel
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Table7-1 Fine ceramics used in grinding test

Bending | Fracture .. | Thermal
York Specific ol
S i Hardness s’ﬁ%lgth tOlﬁlIl\I]l(/asnfa ;{2 1c | gravity COWII(}I(J?I’IC 1‘{{1 ’;Y
Sialon HV=2000 833 5. 25 3.22 11.01
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Zr0, HV=1100 i3 b 7.25 6. 05 1. 67
Sialon SisNg Z10,
g 3 s 0&1
o b é i 1 ‘,( ; i
B RN W
3 e 61445 18KU

Fig. 7-1 SEM photographs of fractured surface of Sialon, SizN4,
Al 203 and ZI'OZ
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Fig. 7-3 Surface profiles of ground surface



18278 28KU Sy 279 20KU B.5U

Fig. 7-4 SEM photographs of grinding chip of Sialon
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Fig. 9-2 Schematic diagram of experimental apparatus for
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Table 9-1 Superfinishing conditions
Workpiece SSN (¢ 60> 10mm)
Diamond stone SD 1000 K 100 M (305> 3mm)
SD 2000 K 100 M (305X 3mm)
SD 3000 K 100 M (305> 3mm)
Stone pressure Ps | 1.27—8.37 ¥Pa

Amplitude a 1.0 mm
Frequency f 3000 cpm
Work speed Vw 5.7—86.7 m/min

Machining fluid Redwood 33.3 s
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SSN, SD1000K100M, Vw=15.1m/min, a =1.0mm, f=3000cpm, Ps=4. §4MPa
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Fig. 2-4 Influence of projecting fiber size on transmitting
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Table3-1 Specimens used in grinding test

Fiber contents Fiber Production

Vork ] . Matrix

wt. % direction method
G.F.0 — —_ Molding
G.F. 20 20
G.F. 30 30 In-plane | polyester SKC
G.F. 60 60 random
G.F. 65 65
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Fig. 3-1 Experimental apparatus for investigation of hardness

of GFRP
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Fig. 3-2 Relationships between hardness included elastic defor—
mation or Vickers hardness and fiber contents
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Fig. 3-3 Schematic diagram of experimental set-up
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Fig. 3-4 Experimental apparatus for measuring surface
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Fig. 3-5 Plunge grinding process in grinding GFRP
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Fig. 3-6 Plunge grinding process in grinding FC25
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Fig. 3-7 Variations of surface temperature-rise in plunge
grinding process of GFRP and FC25
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Fig. 3-8 Surface roughness profiles of G.F.( and G.F. 65
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Fig.3-9 SEM photographs of ground surface of G.F.0 and G.F.65
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Fig. 3-13 Effects of fiber or engage angle on fracture
condition of glass fiber and pit depth
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Fig. 3-14 Relationships between grinding forces or the ratio
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Fig. 3-17 Relationships between maximum or pit roughness of
ground surface and undeformed chip size
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Fig. 3-19 Relationships between maximum or pit roughness of
ground surface and grinding speed
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Fig. 4-1 Effect on tensile strength of aramid
fiber with strain rate
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Fig 4-4 Schematic diagram of experimental apparatus for
grinding matrix rubber belt
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Fig. 4-5 Schematic diagram of experimental set-up for
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Fig. 4-16 Relationships between surface form and contact stiff-
ness with variation of setting depth of cut
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Fig. 4-37 Ideal fiber arrangements in fiber reinforced
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